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(57) ABSTRACT 

An exemplary method of responding to a request for a value 
of at least one metric associated with at least one process 
includes a step of determining whether responding to the 
request requires updating the value of the at least one metric. 
When responding to the request does not require updating the 
value of the at least one metric, a response is determined 
based at least in part on at least one stored value of the at least 
one metric. When responding to the request does require 
updating the value of the at least one metric, the value of the 
at least one metric is updated and a response is determined 
based at least in part on the at least one updated value of the at 
least one metric. Updating the value of the at least one metric, 
at least when responding to the request requires updating the 
value of the at least one metric, includes steps of determining 
at least one new value of the at least one metric based at least 
in part on at least one stored value of the at least one metric 
and storing the at least one new value of the at least one 
metric. The method also includes a step of responding to the 
request with the determined response. 

24 Claims, 3 Drawing Sheets 
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1. 

EVALUATION OF A PROCESS METRIC 

FIELD OF THE INVENTION 

The present invention relates generally to metrics evalua 
tion, and more particularly relates to monitoring and report 
ing of a process metric. 

BACKGROUND OF THE INVENTION 

Metrics evaluation systems are frequently used to monitor 
the performance of a process, typically a business process. 
For example, it may be desirable to ensure compliance with 
various constraints associated with the application of Such 
well-known process optimization methodologies as Six 
Sigma(R) (a registered trademark Motorola, Inc., Schaumberg, 
Ill.) and/or Lean techniques. Six Sigma typically focuses on 
improving quality by decreasing variability, whereas Lean 
techniques focus on improving speed by reducing waste. 
These two methodologies are often used in conjunction with 
each other and/or other complimentary process optimization 
methodologies known to one having skill in the art. 
One of the crucial elements of performing a Six Sigma or 

Lean process optimization is the selection of appropriate 
project metrics to be used as benchmarks in measuring pro 
cess efficiency. Exemplary metrics used in conjunction with 
Lean techniques may include Customer satisfaction, Repeat 
sales, Market share. Mean time-to-failure, Poor-quality cost, 
Early-life failure rates, Warranty cost, Percentage of returned 
items, First-time and throughput yields, Suggestions per 
employee, and Dollars saved. 

With regard to a Six Sigma methodology, a Balanced 
Scorecard approach is often used for the selection of project 
metrics as a method for ensuring that the project meets both 
customer and business needs. The Balanced Scorecard 
approach includes both financial and non-financial metrics, 
as well as lagging and leading measures across the four areas 
or perspectives: Financial, Customer, Internal Processes and 
Employee Learning and Growth. Lagging measures are those 
that are measured at the end of an event, while leading mea 
Sures are measures that help as achieve the objectives and are 
measured upstream of the event. 

Exemplary Financial metrics may include Inventory Lev 
els, Cost Per Unit, Hidden Factory, Activity Based Costing, 
Cost Of Poor Quality, Overall Project Savings and Total Dol 
lars Saved (TDS). Exemplary Customer metrics may include 
Customer Satisfaction, On Time Delivery, Final Product 
Quality and Safety Communications. Exemplary Internal 
Processes Metrics may include Defects, Inspection Data, 
Defects Per Million Opportunities (DPMO), Sigma Level, 
Rolled Throughput Yield (RTY), Supplier Quality, Cycle 
Time, Volume Shipped and Rework Hours. Exemplary 
Employee Learning and Growth metrics may include Six 
Sigma Tool Utilization, Quality of Training, Meeting Effec 
tiveness, Lessons Learned, Total Trained in Six Sigma, 
Project Schedule Versus Actual Date, Number of Projects 
Completed, and Total Savings To Date. 
A standard approach to implementing process optimization 
methodologies Such as Six Sigma and Lean techniques is an 
initial engagement that provides recommendations for mak 
ing a business process more efficient followed by periodic 
check-ups to ensure compliance with the recommendations. 
Typically, these recommendations include benchmarks in the 
form of a constraint on one or more of the aforementioned 
metrics. This standard approach suffers from several prob 
lems, however. Firstly, it can cause the optimization to 
become desynchronized with the current process status; for 
example, the process may become non-compliant without 
being detected until the next check-up. Moreover, the fre 
quent polling of components in order to evaluate metrics may 
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2 
prove to be unnecessarily intrusive, especially in instances 
when the process remains compliant. Such unnecessary poll 
ing may prove deleterious to the performance of the process, 
thus negating any advantage to be gained from the process 
optimization. 

Accordingly, there exists a need for improved techniques 
for process metrics evaluation that do not suffer from one or 
more of the problems exhibited by conventional process met 
rics evaluation techniques. 

SUMMARY OF THE INVENTION 

An exemplary method of responding to a request for a 
value of at least one metric associated with at least one pro 
cess includes a step of determining whether responding to the 
request requires updating the value of the at least one metric. 
When responding to the request does not require updating the 
value of the at least one metric, a response is determined 
based at least in part on at least one stored value of the at least 
one metric. When responding to the request does require 
updating the value of the at least one metric, the value of the 
at least one metric is updated and a response is determined 
based at least in part on the at least one updated value of the at 
least one metric. Updating the value of the at least one metric, 
at least when responding to the request requires updating the 
value of the at least one metric, includes steps of determining 
at least one new value of the at least one metric based at least 
in part on at least one stored value of the at least one metric 
and storing the at least one new value of the at least one 
metric. The method also includes a step of responding to the 
request with the determined response. 
A system for responding to a request for a value of at least 

one metric associated with at least one process includes at 
least one storage module operative to store at least one value 
of the at least one metric; a first module operative (i) to 
determine whether updating the value of the at least one 
metric is required; (ii) when updating the value of the metric 
is not required to respond to the request, to determine a 
response to the request based at least in part on at least one 
stored value of the at least one metric; and (iii) when updating 
the value of the metric is required to respond to the request, to 
determine a response to the request based at least in part on an 
updated value of the at least one metric; and a second module 
operative to, at least in response to a determination by the first 
module that an update is required, update the value of the at 
least one metric, wherein updating the value of the at least one 
metric includes the steps of: (i) determining at least one new 
value of the at least one metric based at least in part on at least 
one stored value of the at least one metric; and (ii) storing the 
at least one new value of the at least one metric. 
An article of manufacture for responding to a request for a 

value of at least one metric associated with at least one pro 
cess includes a machine-readable storage medium containing 
one or more software programs. When executed, these one or 
more Software programs determine whether responding to the 
request requires updating the value of the at least one metric. 
When responding to the request does not require updating the 
value of the at least one metric, the programs determine a 
response based at least in part on at least one stored value of 
the at least one metric. When responding to the request does 
require updating the value of the at least one metric, the 
programs update the value of the at least one metric and 
determining a response based at least in part on the at least one 
updated value of the at least one metric. Updating the value of 
the at least one metric, at least when responding to the request 
requires updating the value of the at least one metric, includes 
steps of determining at least one new value of the at least one 
metric based at least in part on at least one stored value of the 
at least one metric and storing the at least one new value of the 
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at least one metric. The programs are further operative to 
respond to the request with the determined response. 

These and other objects, features and advantages of the 
present invention will become apparent from the following 
detailed description of illustrative embodiments thereof, 
which is to be read in connection with the accompanying 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a flowchart showing an exemplary method incor 
porating inventive techniques. 

FIG. 2 is a block diagram showing an exemplary system 
with which the method of FIG. 1 may be used. 

FIG. 3 is a block diagram depicting an exemplary process 
ing system in which inventive techniques may be imple 
mented. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention will be described herein in the con 
text of illustrative methodologies for monitoring and/or 
reporting process metrics. It should be understood, however, 
that although the present invention is described herein prima 
rily as applied to process optimization techniques such as 
Lean and/or Six Sigma, inventive techniques may be appli 
cable to evaluation of metrics within any number of fields. 
Moreover, although the preferred embodiments described 
herein are directed toward the use of a recursively updatable 
function, the techniques described herein may be applied to 
any metric using conventional techniques. 
As used herein, a recursively updatable function (RUF) is a 

functional sequence satisfying the relation af(a. 
a-2. . . . . a, b, b, . . . . , b, .), where a, b, may be 
d-dimensional vectors. RUFs have the property that a new 
function value (a) may be recursively determined based at 
least in part on at least one old function value (a) and new 
data (b. . . . b.) This may be done by, for example, first 
determining the value a based at least in part on a, and 
b. Next, a 2 may be determined based at least in part on 
the previously determined value as and be. This 
process may be repeated until a is determined based on a 
and b, . 

Examples of RUFs include mean (e.g., a 1/n(n-1)a, + 
b)), Variance, and moving averages (e.g., maloo (n)=/2(maso 
(n)+maso (n-50))), as well as combinations of the above func 
tions. Moreover, almost all metrics used in conjunction with 
Six Sigma and Lean process optimization techniques may be 
calculated using RUFs. 

FIG. 1 is a flowchart showing an exemplary method 100 
incorporating inventive techniques. The method 100 begins in 
step 110 with the receipt of a request requiring the evaluation 
of one or more metrics relating to a process, such as, for 
example, a request for system status. This request may be 
generated manually, for example, by a user, or automatically 
(e.g., on a periodic basis or responsive to a detected change) 
by a metric evaluation system itself or some other automated 
system. 

In step 120, a determination is made as to whether respond 
ing to the request will require updating the value of a metric. 
For example, in an embodiment wherein the metric is based 
on a RUF, a request for a previous value of the metric will not 
require an updated metric, whereas a request for a current 
value of the metric may require an updated metric. When 
responding to the request does not require an updated metric, 
the method 100 proceeds directly to step 140, described 
below. 
When responding to the request requires an updated met 

ric, the method 100 continues in step 130, where an update to 
the metric is performed. In this step, a new value of the metric 
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4 
is calculated based on, for example, a previous value of the 
metric and data regarding a process. This data may be histori 
cal data or current data and is preferably obtained from a 
process data storage or an alternative storage element. The 
new value of the metric is then written to a metric value data 
storage or an alternative storage element. 

In the preferred embodiment wherein the metric comprises 
a RUF as defined above, this process of calculating a new 
value, as may be performed in step 130, may comprise first 
calculating initial values of a, a2,..., a, then looping by n to 
get previous values of metrics a, a2, ..., a get addi 
tional datab, b, ... b, and calculate the value of a, using 
the formula a, f(a, -1, a2, ..., a, b, b, ... , b, ). After 
updating the metric in step 130, method 100 continues at step 
140. 

In step 140, a response to the request is determined, based 
at least in part on a value of the metric. This may be a value 
updated in step 130, or a previously stored value. Likewise, 
this response may also be based at least partially on other data, 
Such as data regarding the process. After determining the 
response as a function of the value of the metric, method 100 
preferably proceeds to step 150. 

Step 150 is an optional step in which the result may be 
analyzed or further processed. For example, the metric may 
be analyzed to determine whether the process is operating 
within one or more prescribed constraints, such as one based 
on a Six Sigma or Lean analysis. This may also include, for 
example, providing appropriate notifications to the user and/ 
or making manual or automatic adjustments to the process in 
order to regain compliance with the prescribed constraint(s). 

With reference now to FIG. 2, a block diagram of an exem 
plary system 200 is shown with which the method of FIG. 1 
may be used, inaccordance with an embodiment of the inven 
tion. It should be noted that the various components (e.g., for 
processing and/or storage) described herein may represent, 
for example, software and/or hardware running on a single 
computing system or running in a distributed manner on 
multiple computing systems and/or on multiple functional 
components (e.g., layers, modules, etc.) of a single comput 
ing system. Likewise, one skilled in the art will recognize 
from the teachings herein that one or more of the components 
may be combined and/or further separated using a variety of 
conventional programming and implementation techniques. 

Data 245 regarding the process to be monitored 250 is 
regularly written to a process data storage 240. This may be 
done by, for example, periodic polling of the process 250 or 
an automated process, for example, wherein data is written to 
the storage whenever a value is changed by the process. The 
term “storage' as used herein is intended to include memory 
and other computer-readable media associated with a proces 
sor or CPU. Such as, for example, random access memory 
(RAM), read only memory (ROM), fixed storage media (e.g., 
one or more hard drives), removable storage media (e.g., one 
or more diskettes), optoelectronic storage media (e.g., one or 
more compact discs (CDS) and/or digital versatile discs 
(DVDs)), flash memory, etc. It is also intended to include 
remote storage. Such as network-attached storage (NAS) and/ 
or a storage area network (SAN). 

User interface 210 is an optional component which may be, 
for example, a graphical user interface, a command-line inter 
face, or any other means for interfacing between a user and 
the system 200. In an exemplary embodiment, user interface 
210 facilitates the user's monitoring and control of a process. 
User interface 210 may comprise, for example, components 
built on a portal server such as, for example, WebSphere(R) (a 
registered trademark of IBM Corp., Armonk, N.Y.). User 
interface 210 may also comprise other web containers or use 
protocols such as Atom. 

System 200 includes a metric controller 220, which is 
preferably a software module but may be implemented as 
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hardware. Metric controller 220 may be adapted to receive a 
passive or an active request 215 from the user interface 210 or 
metric controller 220 may generate a request 222 on, for 
example, a periodic scheduled basis. Upon receiving a 
request, metric controller preferably determines whether the 
request may be satisfied using previously-stored metric val 
ues (e.g., those stored in metrics data storage 260), or whether 
an updated metric is required. When the request 215 does not 
require an updated metric, the metric controller 220 reads 
previous metrics values 255 from metrics data storage 260. 
Metric controller 220 then preferably generates and returns a 
response 217 to user interface 210. 
When the request 215 does require an updated metric, 

metric controller 220 requests an update 225 from a metrics 
evaluator 230. Metrics evaluator 230 obtains stored values of 
metrics 252 from metrics data storage 260. Likewise, metrics 
evaluator 230 obtains process data 235 from process data 
storage 240. Metrics evaluator 230 then uses this metrics data 
and process data to generate an updated value of a metric. For 
example, this may involve updating the value of a RUF using 
the new data. Metrics evaluator 230 then stores the updated 
metric value 257 in metrics data storage 260. Upon comple 
tion of the updating process, the metric controller 220 reads 
the updated metric value 255 from the metrics data storage 
260 and uses the updated metric value to generate and return 
response 217 to user interface 210. 
The system 200 may include an optional alerts controller 

270. Alerts controller 270 is preferably operative to obtain 
metrics 265 from the metrics data storage 260. This may be 
done by, for example, periodic polling of the metrics data 
storage 260 by the alerts controller 270 or by an automated 
process wherein wheneveran updated metric is written 257 to 
the metrics data storage 260, the metric is forwarded to the 
alerts controller 270. The alerts controller 270 determines 
whether these metrics are within prescribed constraints based 
on, for example, a Six Sigma or Lean methodology. When the 
metrics indicate that the process has, for example, become 
non-lean or otherwise become non-compliant with one or 
more constraints, the alerts controller 270 may cause an alert 
or notification 275 to be displayed on the user interface 210. 
The user, via user interface 210, may implement adjustments 
282 to the process 250 based on the results of this comparison 
between the metrics and the prescribed constraints in order to 
cause the process to regain compliance with the constraints. 
Alternatively, or in addition to user initiated adjustments 282, 
the alert controller 270 may also implement adjustments 285 
to the process 250 based on the results of this comparison 
between the metrics and the constraints in order to modify 
operation of the process to regain compliance. 
The methodologies of embodiments of the invention may 

be particularly well-suited for use in an electronic device or 
alternative system. For example, FIG. 3 is a block diagram 
depicting an exemplary processing system 300 formed in 
accordance with an aspect of the invention. System 300 may 
include a processor 310, memory 320 coupled to the proces 
Sor (e.g., via a bus 340 or alternative connection means), as 
well as input/output (I/O) circuitry 330 operative to interface 
with the processor. The processor 310 may be configured to 
perform at least a portion of the methodologies of the present 
invention, illustrative embodiments of which are shown in the 
above figures and described herein. 

It is to be appreciated that the term “processor as used 
herein is intended to include any processing device, such as, 
for example, one that includes a central processing unit 
(CPU) and/or other processing circuitry (e.g., digital signal 
processor (DSP), microprocessor, etc.). Additionally, it is to 
be understood that the term “processor may refer to more 
than one processing device, and that various elements asso 
ciated with a processing device may be shared by other pro 
cessing devices. The term “memory” as used herein is 
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6 
intended to include memory and other computer-readable 
media associated with a processor or CPU, such as, for 
example, random access memory (RAM), read only memory 
(ROM), fixed storage media (e.g., a hard drive), removable 
storage media (e.g., a diskette), flash memory, etc. Further 
more, the term “I/O circuitry” as used herein is intended to 
include, for example, one or more input devices (e.g., key 
board, mouse, etc.) for entering data to the processor, and/or 
one or more output devices (e.g., printer, monitor, etc.) for 
presenting the results associated with the processor. 

Accordingly, an application program, or software compo 
nents thereof, including instructions or code for performing 
the methodologies of the invention, as described herein, may 
be stored in one or more of the associated Storage media (e.g., 
ROM, fixed or removable storage) and, when ready to be 
utilized, loaded in whole or in part (e.g., into RAM) and 
executed by the processor 310. In any case, it is to be appre 
ciated that at least a portion of the components shown in the 
above figures may be implemented in various forms of hard 
ware, Software, or combinations thereof, e.g., one or more 
DSPs with associated memory, application-specific inte 
grated circuit(s), functional circuitry, one or more operatively 
programmed general purpose digital computers with associ 
ated memory, etc. Given the teachings of the invention pro 
vided herein, one of ordinary skill in the art will be able to 
contemplate other implementations of the components of the 
invention. 

Although illustrative embodiments of the present invention 
have been described herein with reference to the accompany 
ing drawings, it is to be understood that the invention is not 
limited to those precise embodiments, and that various other 
changes and modifications may be made therein by one 
skilled in the art without departing from the scope of the 
appended claims. 

What is claimed is: 
1. A methodofresponding to a request for a value of at least 

one metric associated with at least one process, the method 
comprising the steps of 

determining whether responding to the request requires 
updating the value of the at least one metric; 

when responding to the request does not require updating 
the value of the at least one metric, determining a 
response based at least in part on at least one stored value 
of the at least one metric; 

when responding to the request does require updating the 
value of the at least one metric, updating the value of the 
at least one metric and determining a response based at 
least in part on the at least one updated value of the at 
least one metric; and 

responding to the request with the determined response; 
wherein updating the value of the at least one metric, at 

least when responding to the request requires updating 
the value of the at least one metric, comprises the steps 
of: 

determining the at least one updated value of the at least 
one metric based at least in part on the at least one stored 
value of the at least one metric; and 
storing the at least one updated value of the at least one 

metric; and 
wherein the steps are performed by a processor. 
2. The method of claim 1, wherein the at least one metric 

comprises a recursively updatable function. 
3. The method of claim 1, wherein the at least one metric is 

based at least in part on data related to the at least one process. 
4. The method of claim3, wherein the step of updating the 

value of the at least one metric comprises retrieving data 
related to the at least one process and wherein the at least one 
updated value of the at least one metric is determined based at 
least in part on the retrieved data. 
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5. The method of claim 3, further comprising the step of: 
determining, based at least in part on the determined 

response, whether the at least one process satisfies at 
least one constraint. 

6. The method of claim 5, wherein the at least one con- 5 
straint comprises at least one of a lean process constraint and 
a six Sigma process constraint. 

7. The method of claim 3, further comprising the step of: 
updating the value of the at least one metric responsive to 
new data related to the at least one process. 

8. The method of claim 1, wherein the step of determining 10 
whether responding to the request requires updating the value 
of the at least one metric comprises the step of determining 
whether the request is for a current value of the at least one 
metric or for a previous value of the at least one metric. 

9. The method of claim 8, wherein: 15 
when the request is for a current value of the at least one 

metric, responding to the request does require updating 
the value of the at least one metric; and 

when the request is for a previous value of the at least one 
metric, responding to the request does not require updat 
ing the value of the at least one metric. 

10. A system for responding to a request for a value of at 
least one metric associated with at least one process, the 
system comprising: 

at least one storage module operative to store at least one 
value of the at least one metric; 

a first module operative: (i) to determine whether updating 
the value of the at least one metric is required; (ii) when 
updating the value of the at least one metric is not 
required to respond to the request, to determine a 
response to the request based at least in part on at least 
one stored value of the at least one metric; and (iii) when 
updating the value of the at least one metric is required to 
respond to the request, to determine a response to the 
request based at least in part on at least one updated 
value of the at least one metric; and 

a second module operative to, at least in response to a 
determination by the first module that an update is 
required, update the value of the at least one metric, 
wherein updating the value of the at least one metric 
comprises the steps of: (i) determining the at least one 
updated value of the at least one metric based at least in 
part on the at least one stored value of the at least one 
metric; and (ii) storing the at least one updated value of 
the at least one metric; 

wherein at least the first and second modules are imple 
mented by a processor. 

11. The system of claim 10, wherein the at least one metric 
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comprises a recursively updatable function. 
12. The system of claim 10, wherein the at least one metric 

is based at least in part on data related to the at least one 
process. 50 

13. The system of claim 12, wherein the step of updating 
the value of the at least one metric comprises retrieving data 
related to the at least one process and wherein the at least one 
updated value of the at least one metric is determined based at 
least in part on the retrieved data. 55 

14. The system of claim 12, further comprising a third 
module operative to determine, based at least in part on the 
determined response, whether the at least one process satis 
fies at least one constraint. 
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15. The system of claim 14, wherein the at least one con 

straint comprises at least one of a lean process constraint and 
a six sigma process constraint. 

16. The system of claim 14, wherein the first module is 
further operative to determine that updating the value of the at 
least one metric is required on a periodic basis. 

17. The system of claim 14, wherein the first module is 
further operative to update the value of the at least one metric 
responsive to new data related to the at least one process. 

18. An article of manufacture for responding to a request 
for a value of at least one metric associated with at least one 
process, the article comprising a machine-readable storage 
medium containing one or more Software programs that, 
when executed, perform the steps of: 

determining whether responding to the request requires 
updating the value of the at least one metric; 

when responding to the request does not require updating 
the value of the at least one metric, determining a 
response based at least in part on at least one stored value 
of the at least one metric; 

when responding to the request does require updating the 
value of the at least one metric, 

updating the value of the at least one metric and determin 
ing a response based at least in part on the at least one 
updated value of the at least one metric; and 

responding to the request with the determined response; 
wherein updating the value of the at least one metric, at 

least when responding to the request requires updating 
the value of the at least one metric, comprises the steps 
of: 
determining the at least one updated value of the at least 

one metric based at least in part on the at least one 
stored value of the at least one metric; and 

storing the at least one updated value of the at least one 
metric. 

19. The article of claim 18, wherein the at least one metric 
comprises a recursively updatable function. 

20. The article of claim 18, wherein the at least one metric 
is based at least in part on data related to at least one process. 

21. The article of claim 20, wherein the step of updating the 
value of the at least one metric comprises retrieving data 
related to the at least one process and wherein the at least one 
updated value of the at least one metric is determined based at 
least in part on the retrieved data. 

22. The article of claim 21, wherein the one or more soft 
ware programs further perform the step of 

determining, based at least in part on the determined 
response, whether the at least one process satisfies at 
least one constraint. 

23. The article of claim 22, wherein the at least one con 
straint comprises at least one of a lean process constraint and 
a six sigma process constraint. 

24. The article of claim 18, wherein the one or more soft 
ware programs further perform the step of 

updating the value of the at least one metric responsive to 
new data related to the at least one process. 


